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PROBLEM TO BE SOLVED: To solve a problem that it is difficult to make even the 
temperature gradient in an ingot from the initial period of solidification to the complete 
solidication. 

SOLUTION: In the silicon casting device provided with a mold for filling a silicon mold 
liquid, a pedestal for placing the mold, and a cooling plate for cooling the bottom of the 
mold, the cooling plate is made to vertically move independently of the pedestal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Said cooling plate is silicon casting equipment with which it is characterized by said plinth moving up and down independently 
in silicon casting equipment equipped with the mold into which silicon melt is put, the plinth which lays this mold, and the cooling plate 
which cools this mold pars basilaris ossis occipitalis. 

[Claim 2] Silicon casting equipment according to claim 1 characterized by the flat-surface configuration of said cooling plate having the 
base configuration and abbreviation same configuration of said mold. 

[Claim 3] Silicon casting equipment according to claim 1 or 2 characterized by said cooling plate rotating synchronizing with rotation of 
said plinth. 

[Claim 4] Silicon casting equipment according to claim 1 characterized by the ability to change the flow rate of the cooling water which 
flows in said cooling plate. 

[Claim 5] The silicon casting approach characterized by putting silicon melt into mold, and making said silicon melt solidify gradually, 
moving said cooling plate in the silicon casting approach of making silicon melt solidifying gradually, carrying out cooling from the pars 
basilaris ossis occipitalis of mold with the cooling plate arranged in the pars basilaris ossis occipitalis of mold so that the pars basilaris 
ossis occipitalis of said mold may be approached. 

[Claim 6] The silicon casting approach according to claim 5 characterized by making it move so that the solid-liquid interface and the 
abbreviation equal distance of this silicon may be maintained and said cooling plate may approach the pars basilaris ossis occipitalis of 
said mold, while said silicon melt congeals gradually from the pars basilaris ossis occipitalis of said mold. 

[Claim 7] The silicon casting approach characterized by to make said silicon melt solidify gradually, moving [ put silicon melt into mold, 
detect the amount of cooling with the thermocouple which penetrated said cooling plate and was formed in the pars basilaris ossis 
occipitalis of said mold in the silicon casting approach of making silicon melt solidifying gradually, carrying out cooling from the pars 
basilaris ossis occipitalis of mold with the cooling plate arranged in the pars basilaris ossis occipitalis of mold, and ] said cooling plate 
based on this detection result so that the pars basilaris ossis occipitalis of said mold may be approached. 

[Claim 8] It is silicon casting equipment with which the thermocouple for estimating the amount of cooling from said mold base 
penetrates said cooling plate in silicon casting equipment equipped with the mold into which silicon melt is put, the plinth which lays 
this mold, and the cooling plate which cools this mold pars basilaris ossis occipitalis, it is prepared in the base section of said mold, and 
it is characterized by for this thermocouple to move said cooling plate and plinth in the direction of a vertical independently. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the silicon casting equipment and the silicon casting approach which cool silicon melt 

and an one direction is made to solidify gradually. 

[0002] 

[Description of the Prior Art] A polycrystal silicon solar cell is a solar battery currently manufactured, and the quality of the 
polycrystalline silicon used as a substrate influences the conversion efficiency of a solar battery greatly. [ today most ] The quality of 
polycrystalline silicon is greatly influenced by the stacking tendency and defect density in the number of the grain boundaries of a 
crystal (area), the character of a grain boundary, and crystal grain. These are for shortening the carrier life and mobility in a solar 
battery, and reducing the energy conversion efficiency of a solar battery. Therefore, in order to raise the energy conversion efficiency 
of the solar battery using polycrystalline silicon, the broad research on the aforementioned item and a manufacturing technology need 
to be established. 

[0003] Generally in casting of silicon, the unidirectional solidification process is adopted. In this unidirectional solidification process, 
heating at a heater the melt which carried out teeming to mold, carry out cooling from the pars basilaris ossis occipitalis of mold with a 
cooling plate, give a temperature gradient in the vertical direction of silicon melt, silicon melt is made to cool and solidify gradually from 
a pars basilaris ossis occipitalis, and a crystal is grown up upwards. To a cooling plate, inert gas or water is poured as a refrigerant and 
it enables it to cool a mold pars basilaris ossis occipitalis, 

[0004] In this unidirectional solidification process, although it solidifies at a big rate in the coagulation early stages of silicon since a 
solid-liquid interface is close to a cooling plate, the thermal resistance resulting from solid phase thickness increases as coagulation 
advances and a solid-liquid interface progresses up, the cooling capacity from a mold pars basilaris ossis occipitalis declines, and a 
coagulation rate becomes small. Therefore, when the refrigeration capacity of a cooling plate located in a mold pars basilaris ossis 
occipitalis is fixed equipment, there is a problem that the temperature gradient generated in an ingot by full coagulation from the early 
stages of coagulation cannot be made into homogeneity. 

[0005] Then, the attempt which controls the thermal stress induction rearrangement which cools the inside of an ingot to homogeneity 
and is generated in an ingot is made variously until now. 

[0006] For example, there is a method of changing the flow rate of the refrigerant gas which flows into cooling space, such as a cooling 
plate, or cooling water according to the progress condition of coagulation. Among these, there is a problem that the refrigerant gas 
which has big thermal conductivity in the approach of changing the flow rate of a refrigerant gas is required for a large quantity, and the 
large-scale equipment which enables big flow rate change in the approach of using cooling water is required. 

[0007] Moreover, it is almost the case which has area with the larger cooling plate currently used from the former than the area of a 
mold pars basilaris ossis occipitalis. Although the plinth which lays mold originates in serving as a cooling plate, this will cool the whole 
mold at the same time it cools an ingot pars basilaris ossis occipitalis, and the problem that sufficient one direction freezing 
characteristic is not acquired generates it, 

[0008] Moreover, it asks for the relation of the coagulation rate and the amount of heat dissipation which a solid-liquid interface moves 
beforehand, and in case the dissolved silicon is made to solidify, according to the relation currently called for beforehand, there is also 
a method of changing the amount of heat dissipation to time amount so that a coagulation rate may become fixed. 
[0009] However, by this approach, since temperature up of the mold pars basilaris ossis occipitalis is carried out to near 1200-1400 
degree C in early stages of casting although it is necessary to carry out near of the cooling water flow rate to 0 when controlling at a 
small coagulation rate, by the above-mentioned approach, since a cooling plate and mold have touched, if the flow rates of cooling 
water run short, refrigeration capacity will decline, and there is a problem that casting is substantially impossible. 
[0010] Moreover, the cooling layer of a crucible pars basilaris ossis occipitalis is made into hollow structure, and there is also the 
approach of inserting the heat-insulating element piece which interrupts radiation to a centrum. However, by this approach, receipts 
and payments of a heat- insulating element piece have only two kinds, "close is not", and cannot perform delicate adjustment, but have 
the problem that control is difficult [ "close being" or ] Moreover, although the method of installing the heat-insulating element 
structure of a **** type in cooling space is also proposed, when the heat-insulating element structure in the condition of having folded 
up in this case exists in cooling space and enlarges the amount of heat dissipation, there is a problem of becoming obstructive. 
[0011] Moreover, a thermocouple is laid under the susceptor which contacts a mold pars basilaris ossis occipitalis, and measuring the 
temperature of a crucible pars basilaris ossis occipitalis is also considered. However, even if it is substantially impossible to insert a 
thermocouple from width through the clearance between susceptor and a cooling plate in order that a cooling plate may move to the 
location of the arbitration of the direction of a vertical from the location in contact with the base of mold and it can do, in case it will 
rotate mold or you will make it go up and down, the problem of a thermocouple being damaged immediately and it becoming impossible 
to measure the temperature occurs. 

[0012] This invention is made in view of the conventional technique in which it is difficult to make the temperature gradient in an ingot 
until it results [ from the early stages of coagulation ] in full coagulation into homogeneity, and aims at offering the silicon casting 
equipment to which the cooling capacity of a mold pars basilaris ossis occipitalis can be substantially changed with progress of a 
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coagulation interface, and the silicon casting approach. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, with the silicon casting equipment concerning claim 1, 
said cooling plate is characterized by said plinth moving up and down independently in silicon casting equipment equipped with the mold 
into which silicon melt is put, the plinth which lays this mold, and the cooling plate which cools this mold pars basilaris ossis occipitalis. 
[0014] It is desirable for the flat-surface configuration of said cooling plate to have the base configuration and abbreviation same 
configuration of said mold with the above-mentioned silicon casting equipment 

[0015] Moreover, it is desirable for said cooling plate to rotate with the above-mentioned silicon casting equipment synchronizing with 
rotation of said plinth. 

[0016] Moreover, it is desirable that the flow rate of the cooling water which flows in said cooling plate can be changed with the above- 
mentioned silicon casting equipment. 

[0017] The silicon casting approach concerning claim 5 puts silicon melt into mold, and it is characterized by making said silicon melt 
solidify gradually, moving said cooling plate in the silicon casting approach of making silicon melt solidifying gradually, carrying out 
cooling from the pars basilaris ossis occipitalis of mold with the cooling plate arranged in the pars basilaris ossis occipitalis of mold, so 
that the pars basilaris ossis occipitalis of said mold may be approached. 

[0018] While said silicon melt congeals gradually from the pars basilaris ossis occipitalis of said mold by the above-mentioned silicon 
casting approach, it is desirable to move said cooling plate so that the pars basilaris ossis occipitalis of said mold may be approached 
so that the equal distance may be substantially maintained with the solid-liquid interface of this silicon. 

[0019] Moreover, by the above-mentioned silicon casting approach, put silicon melt into mold, and silicon melt is set to the silicon 
casting approach made to solidify gradually, carrying out cooling from the pars basilaris ossis occipitalis of mold with the cooling plate 
arranged in the pars basilaris ossis occipitalis of mold. The amount of cooling is detected with the thermocouple which penetrated said 
cooling plate and was formed in the pars basilaris ossis occipitalis of said mold, and it is characterized by making said silicon melt 
solidify gradually, moving said cooling plate based on this detection result, so that the pars basilaris ossis occipitalis of said mold may 
be approached. 

[0020] With the silicon casting equipment concerning claim 8, in silicon casting equipment equipped with the mold into which silicon 
melt is put, the plinth which lays this mold, and the cooling plate which cools this mold pars basilaris ossis occipitalis, the thermocouple 
for estimating the amount of cooling from said mold base penetrates said cooling plate, it is prepared in the base section of said mold, 
and this thermocouple is characterized by for said cooling plate and plinth to move in the direction of a vertical independently. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on an accompanying 
drawing, drawing showing 1 operation gestalt of the silicon casting equipment which drawing 1 requires for this invention — it is — 1 — 
melt or an ingot, and 2 — for five, as for a cooling plate and 7, a plinth support plate and 6 are [ mold and 3 / a plinth and 4 / a 
revolution rise-and-fall shaft and 8 ] thermocouples a plinth support side. 

[0022] The silicon casting equipment of this invention mainly consists of mold 2 with the square shape configuration holding silicon melt 
1, a plinth 3 which lays mold 2, and a cooling plate 6 installed in order to cool only the pars basilaris ossis occipitalis of mold 2. Mold 2 
and a cooling plate 6 are usually surrounded by two or more heat insulation members (un-illustrating), in order to make it easy to 
control temperature. 

[0023] Mold 2 consists of a graphite etc. and the base configuration is carrying out the square shape. 

[0024] A cooling plate 6 moves in the direction of a vertical independently in a plinth 3. This cooling plate 6 has the configuration and 
area which cool only the field where silicon melt 1 touches the pars basilaris ossis occipitalis in mold 2. Moreover, a cooling plate 6 can 
perform rotation of a plinth 3, and rotation which synchronized thoroughly. That is, the base configuration of mold 2 is a square shape, 
and since the base of mold 2 and the relative position of a cooling plate 6 will shift if a synchronization cannot be taken to both 
revolution, since the configuration of a cooling plate 6 is the same as the base configuration of mold 1, it is to apply to termination from 
coagulation initiation and for a heat-dissipation location and the amount of heat dissipation to change. The circulating water flow which 
flows the inside of a cooling plate 6 can be changed to arbitration. 

[0025] Plinth support side 4 for securing the rise-and-fall tooth space of the plinth support plate 5 with which the revolution rise-and- 
fall shaft 7 for carrying out the revolution rise and fall of the mold 1 substantially was established, and a cooling plate 6 is prepared in 
the lower part of a plinth 3. 

[0026] Although the approach of acting as the monitor of the difference of the inflow temperature of the cooling water which generally 
flows the inside of a cooling plate 6, and runoff temperature as an approach of acting as the monitor of the amount of cooling from the 
base of mold 2 is effective In order that the radiation ratio from the base of mold 2 to the side attachment wall of a cooling centrum 
may increase rather than the amount of radiative heat transfer from the base of mold 2 to a cooling plate 6 so that distance of a 
cooling plate 6 and the base of mold 2 is enlarged, The approach of surveying temperature of the base of mold 2 and detecting the 
temperature transition is the most effective rather than it acts as the monitor of the circulating water temperature which flows the 
inside of a cooling plate 6. 

[0027] In this invention, the thermometry of the location of arbitration is made possible regardless of revolution / rise-and-fall 
condition of mold 2 by the thermocouple 8 installed in order to estimate the amount of cooling from the base of mold 2 penetrating the 
center of a cooling plate 6 in the direction of a vertical, and moving in the vertical direction independently with actuation of a cooling 
plate 6 or a plinth 3. 

[0028] For example, after filling 20kg silicon melt to the mold 2 of a 230mmx230mmx200mmh dimension, it cools and solidifies gradually 
from a melt pars basilaris ossis occipitalis by the cooler style which has the above-mentioned description, and one direction 
coagulation is carried out toward the upper part from a pars basilaris ossis occipitalis. Under the present circumstances, since the top 
face of mold 2 is opened and it tends to get cold compared with other fields, it needs to solidify, installing and heating a resistance 
heating heater (un-illustrating) above mold 2. 

[0029] In the unidirectional solidification process into which cool silicon melt from the pars basilaris ossis occipitalis of mold 2, it is 
made to solidify gradually, and a crystal is grown up upwards, since a solid-liquid interface is close to a cooling plate 6, it solidifies at a 
big rate the early stages of coagulation, but since the thermal resistance resulting from solid phase thickness increases as coagulation 
advances and a solid-liquid interface progresses up, the cooling capacity from a pars basilaris ossis occipitalis declines, and a 
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coagulation rate becomes small. 

[0030] Therefore, in order to make into homogeneity the temperature gradient generated in an ingot from the early stages of 
coagulation to full coagulation, it acjjusts starting coagulation, where the cooling plate 6 of working is fully separated from the base of 
mold 2 at the time of coagulation initiation, shortening distance of a cooling plate 6 and the base of mold 2 gradually with progress of a 
coagulation interface, and enlarging the amount of cooling from the base of mold 2 etc. 

[0031] If a cooling plate 6 contacts the base of mold 2 thoroughly, in order to carry out cooling of the heat transfer by radiation to a 
cooling plate 6 by direct heat conduction from the base of mold 2 till then from the condition which was dominance, especially delicate 
adjustment is required just before contact. It is substantially effective to adjust the cooling water flow rate which flows the inside of a 
cooling plate 6 there in order to adjust finely the amount of cooling from the base of mold 2. 

[0032] Since the base of a cooling plate 6 and mold 2 is separated at the time of coagulation initiation, the measurement edge of the 
thermocouple 8 which penetrates the center of a cooling plate 6 is going up to the location in contact with the base of mold 2. Also in 
case coagulation advances after that and the location of a cooling plate 6 rises gradually, by continuing contacting the base of mold 2 
in the edge of the thermocouple 8 which acts as the monitor of the base of mold 2, it can act as the monitor of the base temperature 
change of mold 2 on real time. 

[0033] It is more exact to survey temperature of the base of mold 2 and to detect the temperature transition rather than it acts as the 

monitor of the circulating water temperature which flows the inside of a cooling plate 6, in order that the radiation ratio from the base 

of mold 2 to the side attachment wall of a cooling centrum may increase rather than the amount of radiative heat transfer from the 

base of mold 2 to a cooling plate 6 so that the distance of a cooling plate 6 and the base of mold 2 becomes large. 

[0034] In addition, while the base of a cooling plate 6 and mold 2 is separated, the location of a thermocouple 8 can be dropped to the 

location of arbitration at the event of arbitration, and the ambient temperature of the part can also be measured. 

[0035] 

[Effect of the Invention] As mentioned above, according to the silicon casting equipment concerning claim 1, since a cooling plate 
moves up and down independently with a plinth, silicon melt can be made to be able to solidify, always keeping the temperature 
gradient of a solid-liquid interface constant, and a quality ingot can be formed. 

[0036] Moreover, according to the silicon casting equipment concerning claim 2, since the flat-surface configuration of a cooling plate 
has the base configuration and abbreviation same configuration of mold, only from the base side of mold, cooling can be carried out and 
precision can improve unidirectional solidification. 

[0037] Moreover, according to the silicon casting equipment concerning claim 3, since a cooling plate rotates synchronizing with 
rotation of a plinth, even when the base configuration of mold and the configuration of a cooling plate are square shapes, it can apply to 
termination from coagulation initiation, and a heat-dissipation location and the amount of heat dissipation can be kept constant. 
[0038] Moreover, according to the silicon casting equipment concerning claim 4, the flow rate of the cooling water which flows in a 
cooling plate can be changed, and precision can improve it more unidirectional solidification. 

[0039] Moreover, by the silicon casting approach concerning claim 5, since silicon meH: is made to solidify gradually, moving a cooling 
plate so that the pars basilaris ossis occipitalis of said mold may be approached, silicon melt can be made to be able to solidify, always 
keeping the temperature gradient of a solid-liquid interface constant, and a quality ingot can be formed. 

[0040] Moreover, the amount of cooling is detected with the thermocouple which penetrated the cooling plate and was formed in the 
pars basilaris ossis occipitalis of mold by the silicon casting approach concerning claim 7, and since silicon melt is made to solidify 
gradually, moving a cooling plate based on this detection result so that the pars basilaris ossis occipitalis of mold may be approached, it 
becomes possible to estimate the migration condition of the coagulation interface of silicon with a sufficient precision from 
temperature transition of the pars basilaris ossis occipitalis of mold. 

[0041] With the silicon casting equipment concerning claim 8, since the thermocouple for estimating the amount of cooling from a mold 
base penetrates said cooling plate, it is prepared in the direction of a vertical and this thermocouple moves said cooling plate and plinth 
in the direction of a vertical independently, it becomes possible to estimate the migration condition of the coagulation interface of 
silicon with a sufficient precision from temperature transition of the pars basilaris ossis occipitalis of mold. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing 1 operation gestalt of the silicon cooling system concerning this invention. 
[Description of Notations] 

1 [ .... A plinth support side, 5 / .... A plinth support plate, 6 / .... A cooling plate, 7 / .... A revolution rise-and-fall shaft, 8 / , 
Thermocouple ] .... Silicon melt or an ingot, 2 .... Mold, 3 .... A plinth, 4 
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(3) 



2002-292458 



[ooio] */c. z^ttjmoisisimztp&mmK. 

S„ £C3#. C©tffi-CB. »H»M*#©BLA*i«" 
Ao-rt,^"X«"Ao-rt^ti"CD2ji»3 b#>&< . St 
»tt H»*i-C # f . SWffiWffiitT * -5 4 1 »9 

r -5»^«:{iffiitK: a: s <t t>5 raa*i*-2>. 

[001 1 ] */c. «SUSSP«:^ST43t»^«:ift**f 

£&^©IH!K:*SIKra*»bT«*>6J*A-fS C i it 

^-SiU^Wja^^T-S.. 20 
[0012] Mg0Bft>65g&«Bt<:£** 
•C©^>^f hrt©fiK^E£i£-K:TSc£#IS*t-C 

it* c £ #T # -5. a >«£&«»£ f U 3 >»jS^ffi 

* c £ *mm±?z> *>©•?**. 

[0013] 

«*A4t.-5»M£. C©^Sf**8ST C©«f 30 

*jc>-c. msa$w&w$i&.i3mt\zika.Lx±TibTz> 
[0014] ±k-> y =»mm&mx\t. m&#>tm<D 

[0015]*fe. ±B5/';a>iHWIB-C«. mfSBte 

mL&m&ismvmmMibtcfsiPiLxmiK-rzc&ifim 
[o o i 6] ±kj/ a >«aaat-c». fflrsa# 40 

[0017] Ifcftqi 5 lC%Zis V a >HjS^a«. ~> U 

^ >fflt«*»Mcc Ant . &m<DmwK.mwi l-m&mr 
xmm.<Dmwfrt>&.mLtj;i>iiii/ y 3 tci 

[0018] _h§e-> y 3 >«js^ffi-c«. friE^ <; => > 



©-> y 3 >©B?fcf?^£^i^K«Sl**l«*-r 4 J: *t 

[0019] * fc. ±se-> y a >«wfi^a-c«. ~> y a 
>Mift*«IMu:A*T.-c. »S©JK®teKRLfc*fri|)«-c 
«IM©ja8B*'e.feJfeL-^*s6^V a>»lrift*^^ Kigffl 

2itz>is>)^>imii&<<c*s^x. m*&%&&.*nML 
xmm&M<Dmwt£Witcm*ttx&ma.zma l . c 
<Dm^m<£&^xm&^fc*meMm.<D&w<ic& 

East!-.*, c 

[0020] s»*^l 8 Ktfc-*r> y a >^S»a-c«. -> 
■;3>ik«*An-5.iiM4. cvmmznwrztsm 

-2.fc«)©«i«st*i«!ne^aj«*Jiabririe*SM©«aB 

[002 1 ] 

[&93©*ift©fi*J8U JitT. *^BJ©3US©»«*am 
HffiCcJ^SSMffltCB&BJT-S. W 1 tt*^cc^i~> y 
a >*Sd§KK©— KJMMi&nt'B'C* 0 . 1 \smSLh 

[0022] *»w©^ u a >§*i63£»i. -> y >» 

«l*«fr-5ft^0«*Wbfc«SI2-!:. «SS2**8 
■T4*i3i. SIS2©JSSB©**mpr^.Sa<3-CS9: 
S.2tltc#iim6 ±X£.±LXmf$,2tiZ. mM2t#! 

[0 02 3] H12 ttm«««Stti'*>6«E»3 . *©fi 

[0024] ^s«6 b. #ffi3 £«*fctz:b-r«&ie:£isj 

C©^±P«6«->ya>«!Bffil*SilM2rt 

©jksp i mr z. m <d& * z t mm * mr z> . 
Vi&ftmx$>*) . ^±p«6 ©^«;t>ssM i ©jSffij^Ki 

PJC-e*S/cii>. pi#©@<teK:|5l»37!)i|Sttx«Ct»<!:^M2 
©JSffii^*UR6©*B>(*{4»* i -rn-5)fc«t.«:. igHPSJ^ 

t icfrv xmwi mmm ^mmmm^mtr ztc#> 
[0025] ^3©tspk:». mm l *^»W«:IhI« 

#WS**fcat>OH(S»HMl*7 «sR»6tiA:dtt$^NK 
5i. ^*P«6©^P4^^-X*5S«T*/cfe©Sffi3?: 

[0 02 6] ^Sf2©JSffi^6©te^«*' : E:-*-TS 
^feibTl*. -«5W(C^iP«6tt3*^*T,i}^i|l7K©« 
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KMSLt aEtBSSi ©g* *~ * -T i^!«»C* 
?SiP«6iHM2©J6ffi<b©ffillNr;*:*<-rS 

mm 2 ©jena* 6&#*£ss©fl«^©8t**]t*#±# 

Wa-rz>li&&*.t>mit))ViibZ>. 

[0 02 7] xmsxiz* mM2<Dmm^ha>tmm.i: 
ma t> a fcfctcsK § n*a»«*t 8 *i#4fl« 6 ©* 
S&flTtffaKltjlu. ftime^&ms ©ttff£tt$fc£z:b io 
T±T^fitc#«rr*c<!:k:J:9. «M2©@Ik • 
tKMI <!; tt fclM&tC&fc ©{4«©iSKa>J5£* pjfig <!: "T i . 

[0 02 8] Wittf2 3 0mmX23 0mmX2 00m 
m* 2 2 0kg©->V3 

6tfc*tc}$ip • H^tbt)e^6±SI5K:ifiJ^o-c— Isfa 
fiHS-lt*. C©BL »S2©±M{iHiSc3m:(,^fc 

KffilnJjOlfct-dr- (^FH^) *B8Bl,-CjlOJI*Oft**6 
SH*tf 5 20 
[0 02 9] V>;r3>«BflE*i|iS2©Sa5*>6}*iPLr 

to 03 o] se^-c. timvmiflh%±mm*x-'(>^ 

58teiSKte^*&5£©teSP« 6 *HM2 ©gffi<P6+#K: 30 

m 2 ©effi*> 6 ©sa»«* < -r *«*©sras*fT ^ . 
[0031] ^mLQtfi^±^»m.2<D&mv:mtti> 

mm 2 oimifi *e>#*p« 6 KB:&ffc£*-ct£*!t;* <t 
< S3SE-r-5>@e<)ri^ip«6 ©&*>*jfctt*teip*a£«* 

[0 03 2] »HPa^l#K:«»iP«6 <hSIS/2©JgE*i 

Btft-cu&fc*. te*p«6©iji***ji-r**&w>et8© 

«J5£^««fS! 2 ©JSffitcftM-r * (4K * t*±J? l/"CC» 
4. ^©f*8@#it*TLT^«6©{4S#&*{C±# 
f *KHC 2 ©jgffi**- * -T £JSMt*t8 ©»* 

mm2<Dgmt l cmi!ismvz>cticj;r>x. mm2v>m 

[0033] *f>*P«6 2 ©jgffi £©&«#:*# < 

&*fi. ^S92©Jgffi*>6^«6^©«att*ft£a«tJ: 50 



•) fc«IM2 ©JSM3Cr>e,^^8U©ffliJS^©»Wl:t** 1 

-rs«t»3fc. »3S2©J6ffi©»K*5awL-c *■©«!£* 
[0034] ^*p«6 tmm2 ©jsffi*i«nru 

•Slffltt. ft *©I#^-C«k*« 8 ©<4K*ffi«©{a»K:T 
[003 5] 

[»^©«j*] JW±©<fc5«:. 

fijSiaitcjrnt*. ^&^ifi-^mtitmLVx±rvs-r 

[0036] */c. »*3S2«:«4^y 3 

<tn«. ^mR<D^mm^amm(oimmKtKm-m 
vtzm-rzctipii. mmo&mmm-tfrhtm-rzc 

[0037] *.tc. n&m 3ic%z>i<")?> >m&&m.<>c 
.tnt*. &mii!fii3m<D®iiMibicwimLx®iz-rz>c 

t>. mmM^^teT &frMxmmmmm j pmi&mm.z 

[0 038] */c. i*#^4tc«*i^ a 

jrtiwc. #^*Kams^*©*j*&£<t;5t!-*c 

[0039] ttc. n^mbicmi^v^ym&^mx 
«. ^«*mss»aL©jesPK:ia-5< <t ^ «:eftt$-i+^ 

[0040] */c> aim7 ic%z>is <j ^>m&-ft&x 

«. }*±|J«*1iau-ci^©fiSPK:i9:Wfci»ft«*t-c«» 

[0041] g»*^8 tcisfi*^ >j ^>mmmsxit. m 
m&mfr h ©s«ui*ma -5 «>©**>Ft*ss9fiB^iP 
«*Jljib-rifiia*ifiiics9:we.n. c©«t**t*wga^ 
am. t ism t l xismxm cc^wr z c t *> h . 
^ >; a>©jgffli?ffi©^tt^*ns©jeaj©sKJi^ 

[Hffi©n*ittBiW] 

[an *»b^«:^*d-£,^ 'j a yftmmvKD-mmm 

[|f#©Si«] 

1 a>jmi>L<m>^y h. 2 — MS. 
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